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Election/Restrictions 

Applicant's election of Group I, claims 1-11, in the reply filed on August 8, 2007 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

The requirement is still deemed proper and is therefore made FINAL. 

Accordingly, claims 12-15 are withdrawn from consideration as being directed to 
a non-elected invention. 

Specification 

The disclosure is objected to because of the following informalities: 

page 9, line 2, the word "Thiourea" should be amended to the word - thiourea -. 

page 11, line 15, the word "a" should be amended to the word -- an --. 

Appropriate correction is required. 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 
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Claim Objections 

Claims 1 and 7 are objected to because of the following informalities: 
Claim 1 

lines 7-8, "a HEC(Hydroxyethyl Cellulose) of 0.05ppm~50ppm" should be 
amended to -- 0.05 ppm - 50 ppm of a hydroxyethyl cellulose (HEC) -. 

lines 8-9, "a SPS(bis(sodiumsulfopropyl)disulfide) of 0.05~20ppm" should be 
amended to - 0.05 ppm ~ 20 ppm of bis (sodium sulfopropyl) disulfide (SPS) -. 

Claim 7 

line 2, it is suggested that the phrase "than one selected from the steps of be 
amended to the phrase ~ processes selected from the group consisting of -. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 
Claims 1-11 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
Claim 1 

lines 1-2, recites "A method for manufacturing an electrodeposited copper foil 
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comprising ". 

lines 6-7, recites "a method for manufacturing an electrodeposited copper foil 
which is characterized in that '. 

There are two separate introductions to the method steps. Thus, the positive 
method steps are unclear. 

line 6, it appears that "a method for manufacturing" is the same as the method for 
manufacturing recited in claim 1 , line 1 . However, it is unclear if it is. If it is not, then 
what is the difference between the methods for manufacturing? 

line 6, it appears that "an electrodeposited copper foil" is the same as the 
electrodeposited copper foil recited in claim 1 , line 1 . However, it is unclear if it is. If it is 
not, then what is the difference between the electrodeposited copper foils? 

line 9, recites " is added to the electrolyte". It is unclear how the additive is added 
to the electrolyte when the "electrolyte consists of is closed as recited in claim 1, line 4. 

Claim 7 

line 8, it is unclear which resin, "the resin", is further limiting. Is it the resin recited 
in claim 7, line 4, or the resin in the resin layer recited in claim 7, line 5? 
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Claim 9 

lines 1-2, recite "wherein said electrolyte is comprised of . However, claim 1, 
lines 3-4, recite "said electrolyte consists of . The scope of the electrolyte is unclear. 

Claim 11 

line 1 , recites "a current density of the electrolyte". It is unclear how the 
electrolyte has a current density. It appears that "20~150 A/dm 2 " is further limiting the 
applied negative current (from claim 1, line 5) and/or the applied positive current (from 
claim 1 , lines 5-6). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wolski et al. (US Patent No. 5,834,140) in combination with Yates et al. (US Patent 
No. 5,863,410) and Merchant et al. (US Patent No. 5,863,666). 

Wolski teaches a method for manufacturing an electrodeposited copper foil in 

which: 

a rotating drum 2 (= a drum-shaped cathode) and an anode plate 1 which is 
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formed of a curve distanced from the outer surface of the drum by a certain distance (= 
provided to a concentric circle shape to said cathode 2) are drowned in an electrolyte 3 
(col. 3, lines 3-13; and Fig. 1), said electrolyte consists of: 

(i) a sulfuric acid (col. 6, lines 53-56), 

(ii) copper ion (= from copper sulfate) [col. lines 53-56], and 

(iii) chloride ion (col. 6, lines 14-29), and 

the electrodeposited copper foil 4 (= the untreated copper foil) is deposited on the 
surface of the drum as a negative current (= a cathode) is applied to the drum 2, and a 
positive current (= an anode) is applied to the anode plate 1 (col. 3, lines 3-13; and Fig. 
1). 

a method for manufacturing an electrodeposited copper foil 4 (= the untreated 
copper foil) which is characterized in that an additive which consists of: 

(i) a gelatin of 0.1-100 ppm (= 5.0 and 6.0 ppm glue = gelatin) [col. 5, 
lines 42-54] (col. 8, Table 1 , Examples 3-4), and 

(ii) a HEC (hydroxyethyl cellulose) of 0.05 ppm~50 ppm (= 3.0 and 5.0 
ppm HEC) [col. 8, Table 1 , Examples 3-4] is added to the electrolyte. 

The amount of the addition of the gelatin is 2-5 ppm (= 5.0 ppm glue = gelatin) 
[col. 5, lines 42-54] (col. 8, Table 1 , Example 4). 

The amount of the addition of the HEC is 1-3 ppm (= 3.0 ppm HEC) [col. 8, 
Table 1, Example 3]. 

The method further comprises a post-treatment process (= a bond enhancing 
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treatment and stain proofing) [col. 9, lines 47-56]. 

The post-treatment process is formed of one or more than one selected from the 
steps of: a nodule process for forming a nodule on one side or both sides of the 
electrodeposited copper foil for increasing an adhesion with a resin; a barrier process 
for preventing a copper from being diffused into a resin layer; a corrosion resisting 
process for preventing an oxidation of the electrodeposited copper foil; and a silane 
coupling agent process for enhancing an adhesion reliability with the resin (= a manner 
of copper nodules to be deposited to the surface subjected to the bond enhancing 
treatment of the foil) [col. 3, lines 38-54]. 

The electrolyte is formed of a sulfuric acid of 50-200 g/l (=110 g/l of sulfuric 
acid) and a copper ion of 30-1 50 g/l (= 90 g/l of copper) [col. 8, lines 45-54]. 

A temperature of the electrolyte is 20~80°C (= 58°C) [col. 8, Table 1 , 
Temperature"]. 

A current density of the electrolyte is 20-1 50 A/dm 2 (= 50 A/dm 2 ) [col. 8, Table 1 , 
"Current density"]. 

The method of Wolski differs from the instant invention because Wolski does not 
disclose the following: 

a. Wherein the additive consists of a SPS (bis (sodium sulfopropyl) disulfide) 
of 0.05 ppm~20 ppm, as recited in claim 1. 

b. Wherein the amount of the addition of the SPS is 0.5-3 ppm, as recited in 
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claim 4. 

Wolski teaches that adding 3-mercapto- 1 -propanesulfonate in combination of the 
high molecular weight polysaccharide and/or the low molecular weight glue and a 
minute amount of the chloride ion to the electrolyte, various characteristics required for 
a low-profile copper foil for fine patterning can be realized at a high level (col. 6, lines 
30-35). 

Like Wolski, Yates teaches an electrolytic process for producing copper foil 
having a low profile surface (col. 1 , lines 7-1 1 ). Yates teaches that water soluble, 
sulfonated organic sulfur compounds are important addition agents. Many simple 
bivalent sulfur organic compounds possess similar ability and thus be useful as 
additions agents in the electrodeposition of copper. These substances can belong to the 
group of aliphatic thiols, R-SH, sulfides, R 1 -S-R 2 , disulfides tf-S-S-R 2 . as well as 
aromatic and heterocyclic thiols, sulfides and disulfides (col. 10, line 55 to col. 11, line 

Like Yates, Merchant teaches an electrolytic process for producing copper foil 
(col. 3, lines 59-62). Merchant teaches that it is critical that the concentration of organic 
additives in the electrolyte solution be at least about 0.3 ppm. The organic additive can 
be selected from the group consisting of saccharin,... sulfopropyl disulfide . ... (col. 4, 
line 64 to col. 5, line 15). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the additive described by Wolski with wherein the 
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additive consists of a SPS (bis (sodium sulfopropyl) disulfide) of 0.05 ppm~20 ppm; and 
wherein the amount of the addition of the SPS is 0.5~3 ppm because a disulfide would 
have been a functionally equivalent addition agent to a sulfonated organic sulfur 
compound as taught by Yates (col. 10, line 55 to col. 11, line 2), and a sulfopropyl 
disulfide would have been an obvious disulfide to use in an electrolytic process for 
producing copper foil as taught by Merchant (col. 4, line 64 to col. 5, line 15), and a bis 
(sodium sulfopropyl) disulfide would have been an obvious sulfopropyl disulfide to use 
in an electrolytic process for producing copper foil because structural relationships may 
provide the requisite motivation or suggestion to modify known compounds to obtain 
new compounds. 

c. Wherein a roughness of a matte side of the electrodeposited copper foil is 
larger than a roughness of a shiny side, as recited in claim 5. 

Wolski teaches that the untreated copper foil, the so-called shiny side which is a 
surface at the side of contacting with the drum has a relatively smooth surface , but at 
the reverse surface called a matte side, unevenness is relatively remarkable (col. 3, 
lines 55-58). The surface roughness of the untreated copper foil is almost determined 
by the electrolysis conditions when copper is deposited on the drum-shaped cathode, 
particularly by an additive to be added to an electrolyte (col. 3, lines 50-54). 

The invention as a whole would have been obvious to one having ordinary skill in 
the art at the time the invention was made because the so-called shiny side which is a 
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surface at the side of contacting with the drum would have had a relatively smooth 
surface, but at the reverse surface called a matte side, unevenness would have been 
relatively remarkable as taught by Wolski (col. 3, lines 55-58). 

d. Wherein a molecular weight of the gelatin is above 10000 . as recited in 
claim 8. 

Wolski teaches that the commercially available products have weight average 
molecular weights (Mw) of 10.000 or less (col. 5, lines 42-54). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the molecular weight of the gelatin described by 
Wolski with wherein a molecular weight of the gelatin is above 10000 because a prima 
facie case of obviousness exists where claimed ranges and prior art ranges do not 
overlap but are close enough that one skilled in the art would have expected them to 
have the same properties (MPEP § 2144.05(1)). 

For example, a Mw of 1 0,000 versus a Mw of 1 0,001 . 

e. Wherein said electrolyte is formed of a chloride ion of 200 mg/l, as recited 
in claim 9. 

Wolski teaches that in order to produce a low-profiled copper foil in a broad 
current density range stably, it is preferred to keep the amount in a range of 10 to 60 
ppm. Even when the amount exceeds 60 ppm. low profiling can be effected (col. 6, lines 
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14-29). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the electrolyte described by Wolski with wherein 
said electrolyte is formed of a chloride ion of 200 mg/l because when the amount 
exceeds 60 ppm, low profiling would have still been effected as taught by Wolski (col. 6, 
lines 14-29). 

Furthermore, the concentration of chloride ions is a result-effective variable and 
one skilled in the art has the skill to calculate the concentration that would have 
determined the success of the desired reaction to occur, e.g., to produce a low-profiled 
copper foil in a broad current density range stably (MPEP § 2141.03 and § 
2144.05(II)(B)). 

Citations 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Vuigner ("The Role of Colloids in the Industrial Electrolysis of Copper", Bull. Soc. 
Franc. Elec. (1944), Vol. 4, pp. 261-264) is cited to teach the addition of gelatin and 
cellulose to Cu baths (abstract). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edna Wong whose telephone number is (571) 272- 
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supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
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